Background: Pain management is one part of management in the postoperative period. The prevalence of moderate to severe postoperative pain and its functional interference is high in Ethiopian patients. In this study we aimed (1) to assess nurses' knowledge and attitudes regarding post-operative pain management; (2) to identify the factors of nurses' knowledge and attitudes. Method: A cross-sectional multicenter study was conducted. All nurses working in Amhara region referral hospitals were involved in the study. The Nurses' Knowledge and Attitudes Survey Regarding Pain (NKASRP) was used to measure the nurses' pain management knowledge and attitudes. Bivariable and multivariable logistic regression was used to identify factors associated with knowledge and attitude. Results: A total of 433 nurses were included. Of the total respondents, 90.6% of them had a bachelor's degree with work experience of between 1 to 5 years (58.5%). Only 76 (19.2%) participants got access to read journals and 66 (16.7%) had taken training regarding postoperative pain management. The results showed that 56.5% [95% CI= (51.6-61.3)] respondents had adequate knowledge and 8.9% [95% CI= (6.1-11.6)] of them had positive attitudes towards POP management. Higher level of education [AOR=8.2; CI= (2.51-26.83)], getting access to read journals [AOR =1.83; CI= (1.01-3.30)], and taking POP management training [AOR=8.63; CI= (3.67-20.28)] were statistically associated with adequate knowledge. Similarly, positive attitude towards postoperative pain management was associated with taking POP management training, available of pain management course in the curriculum, and getting access to read. Conclusion: Although more than half of nurses in the study area had adequate knowledge towards POP management, only a small number had a positive attitude. Taking POP management training and getting access to read journals were significantly associated with good knowledge and attitude towards POP management; therefore, regular in-service training and getting accessing reading materials (such as journals or articles) are recommended to enhance quality service to patients.
Introduction
Postoperative pain is a type of acute pain that is present in a surgical patient caused by preexisting surgical procedure. 1 Globally, 312.9 million surgeries are performed with an estimated surgical rate of 4469/100,000 per year, as of 2012 report. 2 However, majority of surgical patients' experience acute postoperative pain (POP), although availability of perioperative interventions and management strategies. 3, 4 Evidence showed that more than three quarter of patients report moderate, severe, or extreme postoperative pain in the postoperative period. 3, 5, 6 In Ethiopia, the incidence of moderate to severe postoperative pain has been reported between 47-100%. 7 Moreover, the treatment provided to patients is inadequate and not in line with international recommendations and standards. 8 Undertreated postoperative pain is often associated with delayed mobility leading to delayed wound healing and deep vein thrombosis, pneumonia, chronic pain, coronary ischemia, myocardial infarction, depressed immune function. All of these affect economic and medical conditions, such as extended hospital stay, re-admissions, and patient dissatisfaction with medical care. 6, 9, 10 However, optimal postoperative management facilitates early hospital discharge and reduces postoperative complications thereby increases patient satisfaction. 11 Optimal postoperative pain management is an integral part of healthcare professional's (HCP) responsibility, which requires evaluation, treatment and re-evaluation. 12 Repeated pain measurements and intervention done by nurses, for instance, results in effectiveness of epidural analgesia in postoperative patients. 13 But for effective POP management, HCPs must have adequate knowledge, positive attitude and good skill. 14 In most healthcare settings, nurses constitute the biggest population of the health workforce and have 24 hr direct contact with patients than other HCP, 15 and expected to play a vital role in managing patients' postoperative pain. 16 Since pain relief has been recognized as a human right 17 and considered as the "fifth" vital sign to be routinely assessed, nurses should give great attention to control postoperative pain. 18 Nurses working in the surgical unit should have an adequate level of knowledge regarding different treatment modalities and their technique of administration. 19 They should also consider patients' self-report of pain which is the best to evaluate pain perceptions and cognitive response. 20 Similarly, they need to have a positive attitude towards assessing, documenting and treating POP to decrease POP related complications and enhance patient satisfaction. 21 Work experience, level of education, and training are significantly associated with good postoperative pain management knowledge and attitude among nurse professionals. 22, 23 Despite the availability of medications and techniques, studies suggest insufficient pain treatment continues to be bedevil in post-surgical patients. 7, 9 Therefore, the purpose of this study was to evaluate nurses' knowledge and attitudes toward postoperative pain management in referral hospitals found in the Amhara region and to identify associated factors for nurse's knowledge and attitudes toward postoperative pain management.
Methods

Study Design and Period
A multicenter cross-sectional study was conducted to determine Nurses' knowledge and attitude towards postoperative pain management and to identify associated factors. Following ethical approval by the institutional ethical approval committee, the study was done from March 16 -April 16/2019.
Study Participants
The study was done on nurses who were working in Debre-Berhan, Debre-Markos, Felege-Hiwot, University of Gondar, Tibebe-Gion, and Dessie referral hospitals. Those all nurses (n = 433) working in the surgical (i.e. recovery room, surgical, orthopedic and trauma ward), gynecology and obstetrics and ophthalmology department were included.
The outcome variables included in this study were knowledge and attitude of postoperative pain management. Age, sex, religion, highest level of education attained, training participated on postoperative pain management, availability of pain management course in curriculum of their level of education, work experience in total services and in the surgical area, number and habit of reading updated journals or articles on POP management and place of work (wards/units where nurses are currently working) were considered as independent variables.
In this study, adequate knowledge of postoperative pain management was defined when participants scored ≥8 out of 13 total items of the knowledge scale. 24 Furthermore, positive attitude towards postoperative pain management was defined as they scored ≥56 out of 70 total scores of the attitude scale. 14 
Data Collection Instrument and Procedure
Nurses' knowledge and attitudes were measured using the Nurses Knowledge and Attitudes Survey Regarding Pain (NKASRP) scale. This instrument has 39 questions; 22 true/false, 15 multiple choice and 2 case studies. 25 The tool has been validated elsewhere and reliability was found 0.86. 26 Before utilizing the tool in our study, the English version was first translated into Amharic (local language) by two translators and again back to English to confirm the correctness of the translation by another two translators. Then, expert committee discussed and finalizes the questionnaire with minor modification. The expert committee made modification on some questions for reason not applicable in our set-up. Overall, our final questionnaire contained 27 items. The final questionnaire used is available on request on authors. The internal consistency of the Amharic NKAPH was high (Cronbach's alpha = 0.88).
Analyses
Each completed questionnaire was checked visually for completeness before fed to computer. The data were entered into Epi-info version 7.0, data clean up and cross-checking was done and it was analyzed by using SPSS version 22.0 software. Descriptive statistics were performed to describe socio-demographic characteristics; knowledge and attitude scales of postoperative pain management. We investigated the associations between outcome variables and potential associated factors using multivariable binary logistic regression. All factors with p-value <0.2 in the bivariable logistic regression were entered into the multivariable logistic regression model. Model fitness was checked using Hosmer-Lemeshow test. Crude and adjusted Odds ratios (ORs) with 95% confidence intervals (CIs) were reported to measure the strength of association. All statistical tests were two-sided, and a P-value <0.05 was considered statistically significant.
Results
Socio-Demographic Characteristics
A total of 433 questionnaires were distributed over a two months period, of which 395 were completed and returned making a response rate of 91.2%. The majority of participants (64.1%) were women. The median age of participants was 28.0 years (Interquartile range of (IQR = 26.0-32.0, range 22-51 years)). The majority, 249 (63.0%) were in the age between 22 to 29 years. Of the total respondents, 90.6% of them had a bachelor's degree with work experience of between 1 to 5 years (58.5%). Only few 76 (19.2%) participants got access to read journals or articles regarding postoperative pain management. Furthermore, a few study participants, 66 (16.7%) had taken postoperative management training (Table 1) .
Nurses Postoperative Pain Management Knowledge
The mean participants' knowledge score was 7.74 with the standard deviation of (SD=2.16). The majority of participants, 368 (93.16%) scored a mean of 5 and 12, whereas only 8 (2.03%) respondents correctly answered all questions. More than a half, 56.5% [95% CI= (51.6-61.3)] had adequate knowledge regarding postoperative pain management. The most correctly answered questions were (questions 1, 5, 7, 8, 9, 10, and 12) whereas (questions 2, 3, 4, 11, and 13) were the most incorrectly answered ( Table 2 ).
Factors Associated with Nurses Postoperative Pain Management Knowledge
In the bivariable analyses sex, level of education, getting access to read journals or articles, taking POP management (Table 3) . Accordingly, respondents who have taken POP management training were almost 9 times more likely to have adequate knowledge than those who did not take such training. Similarly, the odds of having adequate knowledge towards POP management was 8 times higher in those respondents who have bachelors' degree and above as compared to diploma holders. The study also revealed that the likelihood of having adequate knowledge was 83% higher in those study participants who get access to read journals or articles compared to their counterparts (Table 3 ).
Nurses' Attitude Regarding Postoperative Pain Management
The median attitude score was 44.0 (IQR = 7.0, 41-48, range 22-62). The majority of participants (n = 338; 85.57%) scored between 37 and 51 whereas 49 (12.4%) scored higher than 51 points. Only 8.9% of participants (95% CI = 6.1-11.6) had scored ≥56. More than half of the participants strongly agreed that effective analgesia was an were significantly associated with positive attitude. Those who had a pain management course in the curriculum had almost seven times more likely to have a positive attitude towards POP management compare with their counterparts. Those who had previous POP training had five times in having a positive attitude compared with counterparts (Table 5 ).
Discussion
Postoperative pain is a predictable and worrisome, yet a manageable problem. 27 However, ineffective pain management is a quite common phenomenon across the globe that leads to numerous problems. 28 This study was aimed to assess nurses' knowledge and attitude towards POP. Our results revealed that more than half had adequate knowledge of postoperative pain management. However, most nurses had poor attitude towards postoperative pain management. The 56.5% of adequate knowledge on POP management finding in this study is in line with a study done in the Ashanti region of Ghana in which 52% had adequate knowledge on postoperative pain management. 24 However, this finding is higher than the study conducted in Jordan in which only 24.10% of them had adequate knowledge. 21 The possible explanation for this variation might be in the current study most of the study participants (n =372, 94.2%) are a bachelor and above degree holders which may positively impact their level of knowledge 
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Abbreviations: SA, strongly agree; A, agree; N, neutral; D, disagree; SD, strongly disagree. towards postoperative pain management whereas most of the counterparts were diplomas.
In the current study, one of the most incorrectly answered question by most respondents 255 (64.6%) was the item which states "most accurate judge of the intensity of the patient's pain". This is in contrast to a study conducted in Pakistan 29 in which most of the respondents (78.3%) correctly respond patents' own statements should be accepted as the single most reliable indicator of the presence and intensity of pain. This might be due to in their study, respondents involved in workshops related to postoperative pain management which has a positive impact on their knowledge of how to judge patients' pain.
Our study also revealed that only 161 (40.8%) respondents correctly answered the item which states ''the recommended route of administration of opioid analgesics with brief, severe pain of sudden onset such as POP is intramuscular''.
This finding is lower than a study done in India in which all of the nurses correctly indicated that the intravenous route is the recommended route for the administration of opioid analgesics in those patients. 30 The possible explanation for this discrepancy may be, in the current study most of the respondents 319 (80.8%) did not read journals or articles about POP management, but the nursing staff in their study need to stay updated and thereby made efforts to improve their knowledge in their daily practice through different sources.
The current study showed that the level of education has a strong association with respondents' knowledge towards POP management in which those who have bachelor and above are more likely to have adequate knowledge than diploma holders. This finding is consistent with studies conducted in Ghana, Jordan, Greece, and Norway. 14, 21, 22, 24, 31 It is known that knowledge can mainly be acquired through continuing education formally way and these findings indicate that further advanced education positively changes or reshapes nurses' knowledge toward postoperative pain management.
This study revealed that training was significantly associated with study participants' knowledge of POP management. This finding is in line with studies conducted in Pakistan, Brazil, and Jordan. 14, 27, 32 This is because those individuals who had taken POP management training could have current information on pain management which can promote knowledge.
The other factor found as significant was reading journals or articles about POP management. The result showed that those who got access to read journals or articles were more knowledgeable than their counterparts. This finding is supported by studies conducted in Poland and Greece. 22, 33 This is because self-education from medical journals can give better knowledge about postoperative pain which is currently the most advisable source of information for clinicians in keeping up to date with evidence-based knowledge.
Our study indicated that nurses had poor attitudes regarding postoperative pain management. Almost 1 in 14, 34 This difference might be probably due to an educational background in which most of our respondents are a bachelor and above degree holders.
In this study most of the respondents showed good attitudes to some items as they indicate that lack of pain expression does not mean lack of pain; this is because patients may not express their pain due to different reasons such as physical, physiological, etc. These findings are in line with a study done in India. 30 Study participants in our study agreed that they must anticipate pain before evaluation and management. This is because if they do not expect pain there is no relevance to assessing patients' pain. In addition, most of them agreed that postoperative pain management is part of the management in postoperative care to avoid complications related to pain and to fasten patients' convalescence and part of the patient's rights. This finding is consistent with a study done in Ghana. 24 In this study, attitude showed significant association with the inclusion of pain management courses in the curriculum in which those who take pain management in postgraduate were more likely to have a positive attitude towards POP management than the counter respondents This finding is in line with a study done in Jordan. 35 This is because when an education course on pain management is integrated into the curricula, it increases the number of contact teaching hours on pain management providing professionals to cover pain pathophysiology, assessment approaches, management, and barriers to optimal pain management. 14, 36 This may probably impact positively their feeling towards POP management. This would also allow improving knowledge and practice on pain management.
Similarly, those who had taken training on POP management are five times more likely to have a positive attitude towards POP management than those who did not attend the program. This is supported by studies done in different countries across the world. 14, 22, [37] [38] [39] This is because training may give update information about POP complication and its management currently in the globe that can reshape their attitude positively towards POP management.
This study revealed that there is a significant association between reading journals or articles and study participants' attitude towards POP management. This finding is supported by a study conducted in Greece. 22 This may be due to reading medical journals or articles that may give them current information about pain and its management which is nowadays the recommended source of medical information for clinicians. Besides, the level of education has a significant association with the respondents' attitude towards POP management which is supported by different research findings done in different countries across the globe. 14, 21, 31, 35, 36, 40 This is because education is an indispensable aspect of improving pain knowledge and attitudes towards pain management, 14, 41, 42 but this alone is not enough to achieve the goal of adequate pain management.
This study has its own strengths. First, it was multicenter study. Second, it was conducted on referral hospitals where a larger number of nurses were working (includes large sample size). Third, it identified factors associated with adequate knowledge and positive attitude. Fourth, the results were accurate information since it was done in all nurses working in surgical patients. However, our study had some limitations. First, the study tries to assess the postoperative pain management knowledge and attitude of nurses and associated factors, but it does not include their practices. This is because the practice should be assessed by direct observation. Second, although pain management is multidisciplinary, this study focused on the nurses only. Third, since this study was done in different institutions there may be a different clinical experience that may contribute to their knowledge and attitude different which may need multilevel analysis. Fourth, there may be recalling bias in those who did not get the chance to update themselves through different sources. Fifth, informing nurses about the study aims were considered necessary for meeting ethical considerations; however, social desirability bias could have occurred because participants might try to respond in a favorably viewed manner about their knowledge and attitudes towards postoperative pain management. Sixth, the study was conducted in a small number of hospitals which may limit the generalizability of the findings to all nurses working in the country.
Conclusion
In conclusion, the findings of this study showed that more than half of nurses had adequate knowledge; however, most of them had poor attitudes towards postoperative pain management. Reading journals or articles, taking postoperative pain management training, and level of education were significantly associated with good knowledge and a positive attitude towards postoperative pain management. In addition, the inclusion of a pain management course in the curriculum was significantly associated with a positive attitude. We recommend self-learning strategies; nurses should update their knowledge regarding postoperative pain management through continuous professional development, regular in-service shortterm training, and on-line reading. Hospital administration should also organize short-term training, and avail recent articles in the ward in which nurses are working. Moreover, inclusion of POP course in the curriculum is also recommended.
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